The level of risk in the small satellite industry in South East Asia (SEA) varies widely depending on the nature of the project and which market is targeting for. There are certain risks involve if the necessary strategy, planning and forecasting requirements are not met properly at the beginning of small satellite projects. The market analysis and demand forecast of the small satellite projects in SEA region are essential to be conducted well prior to the design phase due to the incentives which are concisely discussed here. The paper also concentrates on the general and functional tasks as well as the governmental, geopolitical and legal problems in the SEA market as a part of the planning and strategy management of small satellite projects.
INTRODUCTION
In the last two decades, the satellite business and market development is clearly being affected by regional and global regulatory liberalization. Nowadays, any space capability becomes a symbol of national prestige for Asian countries. The global satellite industry has already reached the annual revenue target of 100billion USD in 2001 and it carries its annual growth rate of 17%. SEA countries have much in common in terms of education, culture and history; the factors that are bound to influence space activities and operations and also their satellite project management in short-term and long-term in the region. Astronomical observation has been a part of the culture of this region from long time ago. The microsatellite industry has also found a productive environment in the region, and ownership of one or more of such satellite by a SEA state is now the norm rather than the exception.
Since building a small satellite requires competence in several engineering and electronics background, there is a need to enhance and integrate existing national research at university levels in the region. This approach can contribute to competence building in, for instance, microwave and antenna systems, materials, satellite systems, radar and digital electronics. The liberalization of small satellite markets has introduced into the industry intense pressures for change. Other pressures include rapidly evolving customer expectations, and the implications that advance in information technology hold for distribution, service design, revenue management, process design, and betterinformed decision-making. [1] , [2] , [3] In general, strategy encompasses both 'ends' and 'means'. 'Ends' can be represented by a vision of what the project managers want a small satellite to be able to do for its customers. 'Means' can be represented by the strategic choices made to move the project closer to fulfilling its vision. With regard to strategic choice processes, the practice lies on a continuum bounded by the 'planning model' and the 'learning model'. The risk of failure and misunderstanding the market in a project and the level of risk in the satellite industry varies widely depending on the nature of that particular project. The high sophistication of the small satellite today, apart from increasing the level of safety, is also placing additional burden on the designer and manufacturer to understand the market and analyze the demand properly and then design, make and operate it cost effectively. The fragile nature of human being and tendency to make mistake, makes the possible threat to loose a lot of money in satellite industries. [7] The following factors behind the requirements for planning, strategy making, feasibility studies, market analysis and demand forecast for small satellite projects are briefly discussed in the paper such as ongoing growth in space activity in the region; deregulation; small satellite market distribution; economic trends; importance of independence & sovereignty of the state; regional and international alliance, and strategic planning; governmental policy and the state long-term development plan in the national space program; variation in demands; and space law and regulations. [6] , [7] 2. SATELLITE DEMAND FORECAST The demand forecast of small satellite projects refers to an appropriate estimate of the future demand. It is based on the statistical data about the past behavior and the relation of various determinants in small satellite-related tasks in the region including design, manufacturing, launch, operation, market, and business activities. The short-term, midterm and long-term demand forecasts is to help the project manager to take right decisions based on current and potential occasions. The authors have done their best to make the methodology of market analysis and demand forecasting for small satellite projects accurate, simple, easy to understand and economical. [6] The market analysis and demand forecast of the small satellite projects in the region are essential to be done prior to the project due to the following incentives which are concisely discussed in the paper such as the needs analysis, marketing plan, plant and facilities and pricing policies.
SMALL SATELLITE SERVICE
Looking at the customer side of the small satellite industry, there are several important considerations that are derived from the nature of services generally. The characteristics of small satellite service may be divided into two major sets: supply characteristics (customers, networking, equipment-intensive and information-intensive, etc) and demand characteristics (customers, influencers, wholesalers, etc). [6] 
MANAGING PERFORMANCE IN SMALL SATELLITE BUSINESS
A performance management system should tell the project managers at least about the following tasks such as revenue, potential buyers, market positioning, cost, service delivery, efficiency levels, customer expectations, corporate culture and team-working, shareholders expectations, etc.
In effect, what a project manager is doing in asking these and more detailed performance questions is to use the answers to assess the strategies in marketing, operations, human resource management, and finance. This assessment will be put in place to develop and implement the competitive strategy chosen to turn small satellite service concept into market-place reality.
SMALL SATELLITE ACTIVITIES IN SOUTH EAST ASIA
Most South East Asia (SEA) states cannot single-handedly bear the financial burdens required in space business enterprise. Attaining the current space-status that is SEA's today has been due to an integration of the efforts of four entities; Government, Universities, Private Industry and International Space Organizations. Most importantly, the first two in particular set long term goals and methodically moved towards space activities in incremental steps. [4] , [5] There are a number of ways a country can participate in the space enterprise. One of the best steps is a national space policy, formulated by government in partnership with academic institutions as well as supported by a well-defined programme that could translate the policy into action. The programme must be practical, realistic, affordable and achievable and leading to innovations.
In SEA, the private sector participation in small satellite activities varies widely, depending on the status of science and technology development in each country. It is also depend on the opportunities that are available through state law and deregulation beneficial to the private sector. The private sector active in space industries are in two categories: those that are outgrowth of local aerospace activities, and those from abroad that carry out turn-key application project with little local contents.
Some SEA countries are entering the small satellite arena by combining the political and financial power of the government, the skilled talents available at their universities and the domestic and international private sector. Such relation exists in Thailand, Indonesia and Malaysia as described by refs. [1] , [2] , [3] & [4] . Another Malaysian programme involves the design, construction and launching of a microsatellite for research in remote sensing and orbital positioning. More challenging stages in satellite programmes of the country will be the development of most satellite phases independently from scratch and hopefully to disseminate the satellite technology knowledge to other SEA states. [1] , [2] 6. SMALL SATELLITE PROGRAMS It is found that most small satellite programs in SEA have the following common objectives such as to acquire design capabilities of the systems including payloads, platforms and ground-stations, capacity building, R&D, access to know-how knowledge and technology in satellite industry and to be internationally recognized as a capable nation to enter the regional and global space agreements and treaties.
Some examples of spin-off technologies in small satellites projects in the region as described by ref. [5] are real time data storage system, seeker image processing system, automatic image tracking system, remote data storage system development and radiation level monitoring for nuclear power plant 7. CONCLUSIONS Based on our understanding from the space programs in the SEA region, it is possible to develop a common front that will expand the small satellite activities to regional ambitions and a joint venture within the SEA states. Regional cooperation here in SEA would need working together at university levels across political and geographical boundaries. This would require a political decision at the highest level of each ASEAN government concluded from unbiased research studies. The limited geographical size of each of the SEA countries and the economic realities of small satellite enterprises, make it difficult for individual efforts that even in the interest of national sovereignty, get on with the development and launching of satellites. It would retrace the tracks or duplicate the services being rendered by similar systems in the region. [3] , [4] . However, as a first step, a regional academic and research institute can educate and train scientists and technologists for the establishments of the participating countries through an appropriate choice of scientific programs in the field of small satellite technology.
SEA countries shall undertake the optimal use of space technology to enhance the quality of life of the people and for the benefit of the nation's competitiveness in the global market; shall focus the attention on research and development programmes combined with intensive development of required human resources; and shall apply small satellite technology for commercial purposes and shall established a space manufacturing industry that will ensure effective participation and competitiveness in international small satellite related activities. Experiences of small satellite programs in first-world countries can serve as good examples of successful capacity building. Most importantly, it should start with simple low-cost small satellite program such as the university-based small satellite project.
The conclusion here is that most small satellite projects are creative, but creative in different ways. Also, the challenge for all small satellite projects in SEA is to understand further these differences and to value the strengths of those which are different and more successful from themselves and looking for complementary ways of thinking rather than only those which match with their own way of thinking. It seems this is a way of ensuring appropriate innovation as a component of any change. Change, creativity, and innovation need a frame of reference, and that is provided by vision. In particular, vision informs innovation and innovation moves us towards our vision.
